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(£) Method of treating fibrous materials. 



® A method of treating fibrous materials comprises applying a composition comprising as sole amine 
containing organosilicon compound the reaction product of an organopolysiloxane having 



0^ SiX^RNHR' 



groups with one or more monoepoxrdes. X denotes a monovalent Ci-s hydrocarbon group. R is an all<ylene 
group, R is H or a group of the formula RZ. Z being NHX. NHg. NHRNH2 or NHRNHX. No more than 10% 
of all amine groups may be primary amine groups. The composition is preferably applied as an emulsion. 
Fibres thus treated are soft and show less yellowing than the prior art. 
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METHOD OF TREATING FIBROUS MATERIALS 



treaXg^ir;^^^^^ ' ""'"^ °^ "^^'^'^'^ ^P-«-"V ^0 a method of 

With the expression fibrous materials is meant fibres of synthetic or naturally occurrinq materials for 
example wool, cotton, polyester, carbon and blends of these, "fhe invention relates trthe treaTr^eTof tLe 
5 ftbres as such as well as to the treatment of fabrics or textiles incorporating the fibres. 

far iVL^r^ ""'""^ ""^^^"^'^ ""'^ compositions comprising amine-containing silicon compounds 

Q B o^Z^T'r f "Tfo ""^^ repellency. lubricity and creasi resistanceTereto 

whL clr^nrii ®' ^'^"'P'^ ^ composition for treatment of synthetic «bres 

which compnses 1 part of certain aminosilanes and 1 to 20 parts of certain epoxysiloxanes Q B natZf 

Includes ttie treatment with a composition comprising either a) a mixture of an ar^moSoxane and a 
polyepoxide. b) a mixture of a liquid epoxysiioxane and a polyamine or c) a Sturrof a Touid 
epoxys. oxane and an aminosiloxane. However, these materials tend Xo give a certa n amoum of yellowirof 

Z ?n ""f ^ ''^"''""^^ "='"9 ^ composition comprising 100 parts by weight of a combJ,atorof 

^^e and ir^r iTT^ °' '""^ ^ *° "^'^ht of an amino-subs?tutad orSnoStox- 

o^t' ital «^ °^ ^ amino-substituted organopolysiloxane. which is a reaction product 

Sv JSoht ^■"^^^"^^^""^^^^^^^""P^'y^'-to^^^ and a liquid organic epoxy compound, from 1 to 50 parts 
20 cLpound. ^P-y-^"*^'"-^ -"<°xy ^"-ne and from l to 50 parts by weight of a monoepoJy 

We have found that an improved treating composition can be made by restricting the amine-containinr, 
organosiloxane to those which are prereacted with a monoepoxide containing 

aDDlteation'te X^Z 1""^"^°" 1"^'^" ^ °' "'^^"^ "^^^^^als. which comprises the 

! " matenals of a composition comprising as sole amine-containing organoScon 
compound the reaction product of a organopolysiloxane having at least one unit of the general foSa 

0. ^SiX,-R-NH-R* 

-3 ** q. o. 
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and at least one unit having the general formula 



with one or more monoepoxides, wherein X denotes a monovalent hydrocarbon having ud to 8 carbon 
atoms R denotes a divalent alkylene group, r' denotes a hydrogen atom or a groupTthe fLula R-Z 
whej^n Z IS NHX NH.. NHRNH. or NHRNHX. a has a value of 1 or 2 and b has a value of 2 or 3 
havinTaSTun^ir:^^^^^^^^^^^^^ be any siloxane polymer 

03_^SiX^.R.NH-R' 
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and at least one unit having the general formula 



rinfi hi V ""J,^^^" '^"y ""ear polydiorganosiloxane polymer, although small amounts of units which 
cause branching of the siloxane are possible. Such units, which should not be present in mor^ "han s-rof 
the total number of units, have the general structure 
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O^SiX. 

The substituent X may be any hydrocarbon group having up to 8 carbon atoms, for example alkyl. aryl 
s alkenyl. alkylaryl and arylalkyl. Preferably X denotes a lower alkyi group. Preferably at least 80% and most 
preferably substantially all X groups are methyl groups. It is. however, possible that small amounts of o^er 
substituents are present on silicon atoms, for example hydroxyl or alkoxy groups. The group R is a divalent 
alkylene group, preferably having up to 8 carbon atoms, most preferably from 3 to 8 carbon atoms^ 
Examples of the R group include dimethylene. propylene, isobutylene and hexylene. The groups R may be 
70 hydrogen or a group of the formula R2. wherein Z denotes a primary or secondary amine group or a 
diamine of the formula NHRNH2 or NHRNHX. a has a value of 1 or 2. which means that the unit may be 
located in the siloxane chain or may be an end-Tinit of the siloxane ^hain^ Examples of the am.ne-co^ 
substituent are OSI(CH3)(CH2)3NH2. OSi(CH3)CH2CH{CH3)CH2NH2. OSi(CH3)CH2CH(CH3>CH2NH(CH2). 
!NHrO,Si<CH3).CHUH(CH3)CHaNH(CH.CH3). 0,Si(CH3)2<CH2)3NH(CH2)3NH(CH2)3NH2. The Other units 
'5 of the organopolysiloxane are units of the general formula 
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Wherein b has a value of 2 or 3 and X has the meaning as above. This means that the units may be present 
in the siloxane chain or as endgroups of the chain. It is preferred that polydiorganosiloxane having frorn to 
no to 1000 siloxane units, particularly from 100 to 500 units, most preferably about 400 unite are used. The 
viscosity of the polydiorganosiloxane tends to determine the softness which is 'mparted to the treated 
materiais. the higher the viscosity, the softer the finish. However, for reasons of practicality P^«^;;^«f 
use those materials which are liquid at room temperature. It Is also preferred that from 0.1 to 20 mole% of 
all siloxane units are units of the formula 

0, SiX^-R-NH-R' , 
3 -a a 

2 

preferably from 1 to 10%. most preferably from 1 to 4%. A particularly advantageous amount is 2%. 
Amounts above 10% are unlikely to contribute additional beneficial effects to the treated materials. Suitable 
Jrganopolysiloxanes for the preparation of the reaction product for usejn me method of the mvention are 
known in the art and many are commercially available. They can be made by methods known *e a,t Jor 
Sample by the condensation of aminofunctional silanes or hydrolysis products thereof with cyclic siloxanes 
in the presence of endblocking units, for example those provided by hexamethyldisiloxanes. 

Monoepoxides employed in the preparation of the reaction product are organic compounds having one 
epoxy group. By the term epoxy is meant a group composed of oxirane oxygen attached to tNO v.cinal 
carbon atorns. Monoepoxides which are suitable for use in the present invention are those wherein the 
substituent of the said vicinal carbon atoms are hydrogen, hydrocarbon groups or ^^^^l.;^ ^^1^%^;"'^'^^^^ 
hydrocarbon groups. Preferably one of the carbon atoms has only hydrogen atoms while tt^e other carbon 
aSm has an alkyI group attached to it. which may range from methyl to a linear C2, alkyl group. Most 
preSrred are those monoepoxides wherein the alkyl group has from 1 to 10 carbon atoms, espec^' y 
1 to 4 carbon atoms. Examples of suitable monoepoxides are ethylene ox.de. propylene oxide, butadiene 
monoxide. S.S-epoxy-cyclopentane. substituted olefin oxides, e.g. 2. S-epoxy-propylbenzene, epoxy al- 
cohols e.g. glycidol. 2.3-epoxy-cycIopentanol, 3,4.epoxy-6.methylcyclohexylmethane glyadyl ethers e.g. 
phenyl gljcidy' ether, butyl glycidyl ether or glycidyl esters, e.g.glycidyl acetate. Prefen-ed are those 
monoepoxides of the general formula 

H^C - CH-(CH2)n-CH3, 

I 

wherein n has a value of from 0 to 20, preferably 0 to 8. most preferably 0 to 3. ^. » , 

^le -reaction product for use in the method of the invention may be prepared according to known 
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aTph'^t^ aliroroT^thl"' '""'T '^''''"^ *°9ether in the presence of a low molecular weight 

aliphatic alcohoi or in the presence of a catalytic amount of water. The reaction can be carried out at rnnrl 

IxTSr '"f P^^^^^^b'y increased ;mt°ll rr 

SrZ n rT*"'^^ °' ^ ^ °' ^'^'^^ t° "^^X^ ♦'^^ ^^«^«on rr^ore easily handled Tr^av b« 

so vents "fhl" ''?T'^ °' ' ^'^'^'^ ""^^ above or oLr TuTable 

solvents. The amount of monoepoxide used in the reaction should be such that no more than 10°/ 2 
amine groups in the organopolysiloxane are retained unreacted in the reaction prod^crwhere a tilri 
;T orSrrL"?: ^T"* Organopolysiloxane two monoepoxide molecules' an reac^wrth the a^^^^^^ 

^^^^^^^ r =nT-i- - r E 

of tie n'ZS? -"^^f^od °^ the invention, and not a mere mixture 

«.,«:::,r'cnTs: 3.?:=:! - -p-^"*- 

Examples 1-5 

1 molar part of a polydiorganosiloxane compound of the average formula 



(CH3)2SiO[(CH3)2SiO]93Si(CH3)2 

55 R R 
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5 



H^C - CH(CH2)nCH3 

wherein n was 0, 1. 3, 7 and 9 respectively for Exannples 1. 2. 3, 4 and 5 in the presence a mixture of 95 
parts of methanol, 3 parts of isopropanol and 2 parts of water at a temperature of 50 'C. This yielded a 
reaction product which is believed to have the average formula 

10 (CH3) 2SiO [ (CH3) ^SiO] ggSi (CH3) ^ 

R R 



wherein R denotes 



75 



Oh 

-CH2CHCH2NCH2CH ( ) ^CHg 
CH3 iH2CH3 



20 



- A bath was prepared with a 2.77% solution in perchloro ethylene of the reaction product prepared in 
Examples 1 to 5 in which a piece of polyester cotton (65/3S) was treated by padding. The piece was heated 
to 110' C for 1 minute, followed by 2 minutes at 180* C after treatment. The piece had picked up 0.5% by 
25 ^ weight of the reaction product. 

Examples 6-10 
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1 molar part of a polydiorganosiloxane compound of the average formula 

(CH3)3SiO[(CH3)2SiO]5^[(CH3)SiOl2Si(CH3)3 

R 



40 



wherein R denotes -CH2CH(CH3)CH2NHCH2CH2NH2. was reacted with 6 molar parts of a monoepoxide 
having the average formula 

H2C - CH(CH2)j^CH3 

wherein n was 0. 1. 3, 7 and 9 respectively for Examples 6, 7. 8. 9 and 10 in the presence a mixture of 95 
^5 parts of methanol, 3 parts of isopropanol and 2 parts of water at a temperature of 50'C. This yielded a 
reaction product which is believed to have the average formula 

(CH3)3SiO[(CH3)2SiO]9g[(CH3)SiO]2Si(CH3)3 

50 . ^ ' 

wherein r' denotes 

55 
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OH 

- CHCH2 N ( ) 2N [ CH ( ) ^CH3 ] 2 
CH3 CH2CH(CH2)^CH3 
OH 



A bath was prepared with a 2.77% solution in perchloro ethylene of the reaction product prepared in 

,„ heaZto ; '".^ ^ ® ^^'^^^^^ ^^^^^^^ t>y padding. The piece was 

n% i JZ ^ 2 ^* treatment. The piece had picked up 
0.5% by weight of the reaction product 



Examples 11-15 

1 molar part of a polydiorganosiloxane compound of the average formula 

(CH3)3SiO[(CH3)2SiO]3gg[(CH3)SiO]3Si(CH3)3 

R 

:avi;rth: rr:?e%;?m^a"^^"''^"^^"'"^^"''^"^- '^"^ ^ ^'^ ^^^^ °' ^ -noepoxide 



H2C - CH(CH2)j^CH3 



iriSJ'f^.SlL^' f f 9 --^f .e^'vely for Examples 11. 12. 13. 14 and 15 in the presence of a mixture 
of 95 parts of methanol. 3 parts of .sopropanol and 2 parts of water at a temperature of 50* C. This yielded 
a reaction product which is believed to have the average fonnula 



(CH3)3SiOt(CH3)2SiO]3gg[(CH3)SiO]gSi(CH3) 

R' 



wherein R denotes 



OH 

-CH2CHCH2N ( CH2 ) 2N [ CH2CH ( CH2 ) ^CH3 ] 2 
CH3 CH2CH(CH2)nCH3 
OH 



tc^lrHI'^r^ ""k u ^'^'^^"^ °f product. prepared in 

St?! f' * °^ polyester cotton (65/35) was treated by padding. The piece was 

he^ed to 110 C for 1 m.nute. followed by 2 minutes at 180' C after treatment. The pieL had piSL up 
50 0.5% by weight of the reaction product. * ^ 

Examples 16-20 

55 1 molar part of a polydiorganosiloxane compound of the average formula 
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(CH3)3SiO[(CH3)2SiP]392t(CH3)SiO]gSi(CH3)3 

g Wherein R denotes -(CH2)3NHCH2CH2NH2. was reacted with 24 molar parts of a monoepoxide having the 
average formula 



- CH(CH2)r^CH3 



10 



wherein n was 0. 1. 3. 7 and 9 respectively for Examples 16. 17. 18. 19 and 20 in the presence of a mixture 
of 95 parts of methanol, 3 parts of isopropanoi and 2 parts of water at a temperature of 50 C. This yielded 
a reaction product which is believed to have the average formula 

IS 

(CH3)3SiO[(CH3)2SiO]352l<CH3)SiO]8Si(CH3)3 



2" wherein R denotes 



OH . 
I 



-CH2CH2CH2N(CH2)2NCCH2CH(CH2)nC«3 3 2- • 
25 • . "CH2CH(CH2)^CH3 

OH 

A bath was prepared with a 2.77% solution in perchloro ethylene of the reaction product prepared in 
30 Examples 16 to 20. in which a piece of polyester cotton (65/35) was treated by padding. The piece was 
heated to 110' C for 1 minute, followed by heating at 180 C for 2 minutes after treatment. The piece had 
picked up 0.5% by weight of the reaction product 

35 Examples 21, - £2 

1 molar part of a polydiorganosiloxane compound of the average formula 

(CH3)3Sid[(CH3)2SiOl392t(CH3)SiO]3Si(CH3)3 



40 



Wherein R denotes -(CH2CH(CH3)CH2)NHCH2CH2NH2. was reacted with 24 molar parts of a monoepoxide 
having the formula 



.0 



/ \ 

H2C - CHCH2CH3 



50 

in 



So 



.,. the presence of a mixture of 95 parts of methanol. 3 parts of isopropanoi and 2 parts of water at a 
temperature of 50* C. This yielded a reaction product which is believed to have the average formula 

(CH3)3SiO[(CH3)2SiO]352t(CH3)SiO]8Si(CH3)3 

R' 



wherein R 
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ao 



35 



40 



denotes 

OH 

-CH — ^ ' 



2CH ( CH3 ) CH2N ( ) 2N [ CH2CHCH2CH3 ] 
CH2CHCH2CH3 
OH 



w 



IS 
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l^J^^^^^*^ a microemulsion. containing 1.4% of the reaction product prepared in ExamolP 



Example 23 



vessll'^^m^l^orfA^f."'^'^"^"^''"^^^^^ ^""^ '"^^^"o' ^-ere added to a reaction 

vessel. 1.1 mole of 1.2 butyleneoxide were added throuali a drooninn ^ reacnon 

under a nitrogen blanket to 50*0 which was rnaSnS for i S -^^^ ^ ^ ""^^'^^ 

140 C and then neutralised. The filtered reaction prdouct had ml forr^ulT ^ *° 
(CH3)3Si0[(CH3)2SiO]352f(CH3)SiOlgSi(CH3)3 



wherein R 
'denotes 



OH 

-CH2 CH ( CH3 ) NHCH2 ^"^"2 ^"3 



Sample's" '"'"'^ *° ' °' '^^'^^'^^^ ^"==-^-9 t° the method described for 



45 



Comparative Examples 1 - 10 



^ Con,pa,l,ve Example 5 was a piece of untreated polyester cotton ftlank, aa used ,n Examples ,6 to 
Comparative Example 6 was a microemulsion of a mixture of the l»o reactants of Example 2,. in th. 
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same proportions and with the same concentration, in which a piece of polyester cotton (65/35) was treated 
by padding. The piece piciced up 1% by weight of the siloxane. 

Comparative Example 7 was a microemulsion of the amino containing polydiorganosiloxane of Example 
21 on its own in the same concentration, in which a piece of polyester cotton (65/35) was treated by 
padding. The piece picked up 1% by weight of the siloxane. 

Comparative Example 8 was a piece of untreated polyester cotton (blank) as used in Example 21 . 

Comparative Example 9 was a piece of untreated polyester cotton (blank) as used in Examples 22 and 

23. 

Comparative Example 10 was a microemulsion of the amino containing polydiorganosiloxane of 
Example 22 on its own in the same concentration. In which a piece of polyester cotton (65/35) was treated 
by padding. The piece picked up 0.5% by weight of the siloxane. 

All comparative treated pieces of polyester-cotton were heated to 110 C for 1 minute followed by 2 
minutes at 180* C for Comparative Examples 1 to 8 and 5 minutes at 150* C for Comparative Exannples 9 
and 10. The treated pieces of polyester cotton of Examples 1 to 23 were compared for softness and 
yellowing effect. It was found that the increase in molecular weight of the siloxane polymer used gave also 
an increase in the softness of the treated material. Within each series of similar molecules the best softness 
was obtained by those materials where n had a value of 0, 1 or 3. 

The whiteness index of Examples 16 to 20 were measured using a Hunterlab Optical sensor. Model 
D25M and were compared with Comparative Examples 4 and 5. The following results were obtained. 



Example 


Whiteness 
Index 


16 


73.2 


17 


71.6 


18 


74.8 


19 


74.0 


20 


73.3 


Comparative 4 


62.5 


Comparative 5 


75.7 



The whiteness index of Example 1 1 was measured using a Hunterlab Optical sensor. Model D25M and 
compared with Comparative Examples 1 . 2 and 3. The following results were obtained: 



Example 


Whiteness 




Index 


11 


68.8 


Comparative 1 


60.4 


Comparative 2 


59.7 


Comparative 3 


69.6 



The whiteness index of Example 21 was measured using a Hunterlab Optical sensor. Model D25M and 
compared with Comparative Examples 6, 7 and 8, The following results were obtained: 



Example 


Whiteness 




Index 


21 


72.6 


Comparative 6 


65.1 


Comparative 7 


58.0 


Comparative 8 


76.4 



The whiteness index of Examples 22 and 23 was measured using a Hunterlab Optical sensor. Model 
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D25M and compared with Comparative Examples 9 and 10. The following results were obtained: 



Example 


Whiteness 




Index 


22 


80.8 


23 


78,3 


Comparative 9 


81 .7 


Comparative 10 


74.8 



It can be seen from the results that the method according to the Invention yields treated materials which 
have very little yellowing in comparison with materials treated according to the prior art. and have a 
whiteness index which is very close to that of the untreated material. 
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Claims 



1 . A method of treating fibrous materials which comprises the application to the fibrous materials of a 
. composition comprising an amine containing organosilicon compound, characterised m that the sole amine 
containing organosilicon compound in the composition Is the reaction product of an organopolysiloxane 
having at least one unit of the general formula 



2 



and at least one unit of the general formula 



2 



with one or more monoepoxides wherein X denotes a monovalent hydrocarbon group having up to 8 carbon 
atoms, R denotes a divalent aikylene group, r' denotes a hydrogen atom or a group of the formula RZ 
wherein Z Is NHX. NHa. NHRNHj or NHRNHX. a has a value of 1 or 2 and b has a value of 2 or 3. 

2. A method according to Claim 1 characterised in that the organopolysiloxane is a substantially linear 
poJydlorganosiloxane wherein at least 80% of all X groups are methyl groups. 

3. A method according to either Claim 1 or Claim 2 characterised in that the organopolysiloxane 
comprises from 100 to 500 siloxane units. 

4. A method according to any one of the preceding claims characterised in that from t to 10 mole^'o of 
all siloxane units of the organopolysiloxane are units of the formula 

45 Oa-a^^^a^^'^'^'- 



so 



55 



5. A method according to any one of the preceding claims characterised in that the monoepoxide has 
the general formula 

/\ 

E^C - CH-(CH2)j^-CH3 

wherein n has a value of from 0 to 8. 

6. A method according to any one of the preceding claims characterised in that the majority of amine 
groups in the reaction product are tertiary amine groups, there being no more than 10«'. primary amine 
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groups present in said reaction product 

7. A method according to any one of the preceding claims characterised in that the reaction product 
does not contain any primary or secondary amine groups. 

8. A method according to any one of the preceding claims characterised in that the composition is in 
5 the form of an emulsion. 

9. A method according to any one of the preceding claims characterised in that the composition 
comprises no other amine contairiing compounds than the reaction product. 

10. Textiles incorporating fibres characterised in that the -fibres have been treated by a method 
according to any one of the preceding claims. 
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@ Method of treating fibrous materials. 



® A method of treating fibrous materials comprises 
applying a composition comprising as sole amine 
containing organosilicon compound the reaction 
product of an organopolysiloxane having 

0^ SiX^RNHR' 
2 

groups with one or more monoepoxides. X denotes a 
monovalent Ci-s hydrocarbon group, R is an air 

^ kylene group, r' is H or a group of the formula RZ. 

^ Z being NHX NH2. NHRNH2 or NHRNHX. No more 
than 10% of all amine groups may be primary amine 

^ groups. The composition is preferably applied as an 

fVi emulsion. Fibres thus treated are soft and show less 

^ yellowing than the prior art. 
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